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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the insulation resin sheet used for a 
printed wired board and its printed wired board, and the manufacturing method of the 
insulation resin sheet. 
[0002] 

[Description of the Prior Art] As for electronic parts, such as a semiconductor chip, the 

integration density is becoming very high. 

As for the printed wii'ed board in which electronic parts are carried, in connection with it, 
densification, such as multilayering of wuing, minute-izing, reduction of the diameter of 
a connecting hole, narrowing of a connecting hole interval, is performed. 
It roughly divides, there are two kinds of methods, one side forms the conductor circuit in 
two or more substrates beforehand, and multilayering of a printed wired board carries out 
alignment of these by a pin, and is known as a ****- lamination method multilayered by 
joining by prepreg. 

Another side forms an insulating layer on an inner layer circuit board, forms a circuit 
conductor on it, and is known as a build up method which only a required number of 
layers repeats connecting the circuit conductor and inner layer circuit board, performs it, 
and is multilayered. 

[0003]Since junction of a substrate and a substrate is performed to reinforcing agents, 
such as glass fabrics and paper, in a ****- lamination method using the prepreg with 
which resin was impregnated. What consists of a filler distributed to the thing, resin, and 
resin of the sole resin which does not use reinforcing fibers, such as paper and glass 
fabrics, for an insulating layer comes to be used, and it has come to be able to make 
thickness thin in recent years from the problem that thickness cannot be made thin. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since insulation resistance will 
become small if thickness is made thin, it is improved so that insulation resistance may be 
raised, as the ionic impurity in an insulating layer, etc. are reduced, for example, but the 
technical problem are insufficient occurs only in such a measure nowadays when the 
more and more sUmming down is demanded. If the varnish was appUed one by one and it 
heated and was dry as work which forms an insulating layer on an inner layer circuit 
board. Since manufacturing an insulation resin sheet can automate almost all portions and 
it can be produced in large quantities if the insulation resin sheet which applied the 
varnish to the carrier film, was heated and dried, and was made into the shape of semi- 
hardening since efficiency was low is used. Although cost can also be pressed down and 
an insulating layer is formed on an inner layer circuit board. What is necessary is just to 
pressurize and heat the insulation resin sheet in pUes, and to carry out laminate 
integration. Although it is not necessary to carry out whenever an inner layer circuit 
board replaces the adjustment of a varnish and the adjustment of thickness accompanying 



spreading activities, and it is efficient, it is easily cracked by the shape of semi-hardening, 
and since it is [ few ], and it is divided or an end is missing, a thin insulation resin sheet 
has the technical problem that workability is not so good. 
[0005]An object of this invention is to provide the manufacturing method to the 
insulation resin sheet which was excellent in workability when it used for a printed wired 
board with high insulation resistance, and such a printed wired board, even if thickness 
was thin. 
[0006] 

[Means for Solving the Problem] A printed wired board of this invention has an epoxy 
resin, a rubber composition, and an insulating layer that consists of fillers. 
[0007]An insulation resin sheet used for a printed wired board of this invention consists 
of an epoxy resin, a rubber composition, and an insulating layer and a carrier film that 
consist of fillers. 

[0008]A manufacturing method of an insulation resin sheet for printed wired boards of 
this invention applies to a carrier film an epoxy resin, a rubber composition, and a varnish 
containing a filler, and heats and dries them further again. . 
[0009] 

[Embodiment of the Invention] In an epoxy resin, a bisphenol A type epoxy resin, a 
bisphenol A D epoxy resin, Bisphenol F type epoxy resin, a bisphenol smooth S form 
epoxy resin, Phenol novolak type epoxy resin, cresol novolak type epoxy resin. There are 
an alicycle type epoxy resin, glycidyl ester typed epoxy resin, glycidyl amine type epoxy 
resin, a hydantoin type epoxy resin, isocyanurate type epoxy resins and those 
halogenides, a hydrogenation thing, etc., and how many arbitrary kinds can also be used 
together. There is no restriction also in the method, the procedure, and temperature which 
mix these epoxy resins. When fire retardancy is needed for the manufactured insulating 
resin, it is preferred to blend a halogenation epoxy resin other than the glycidyl ether 
ghosts of bisphenol A of an essential ingredient, the bisphenol F, or the polycondensation 
thing of bisphenol A D and formaldehyde or those mixtures. In order to satisfy fire 
retardancy, without adding those halogenation epoxy Tetrabromobisphenol A, The 
characteristic can also add compounds generally called fire retardant and fire-resistant 
auxiliary agent, such as decabromodiphenyl ether, antimony oxide, 
tetraphenylphosphoretted hydrogen, and a zinc oxide, in the range which does not fall 
remarkably. As for these fire retardant and fire-resistant auxiliary agents, it is preferred to 
add 30 or less weight sections to epoxy resin 100 weight section about, and when 30 
weight sections are exceeded, there is a possibility that the characteristic may not 
improve or insulation may fall. 

[0010]In an epoxy resin, a hardening agent is usually mixed. Dicyandiamide, novo lac 
type phenol resin, tribromobisphenol A and bisphenol A, and the polycondensation thing 
of formaldehyde can be used for this hardening agent, and the bisphenol A monomer may 

be contained in it. In dicyandiamide, a hardening agent remains and loadings have a 
possibility that insulation resistance may become small, when the portion which the range 
of 0.4-0.6 Eq is preferred, and is not hardened at less than 0.4 Eq to 1 Eq of epoxy of an 
epoxy resin remains, mechanical strength falls and 0.6 Eq is exceeded. When the thing 
which has a phenolic-OH radical is used for a hardening agent. When the portion which 
the range of 0.9-1.2 Eq is preferred, and does not harden in less than 0.9 Eq remains to 1 
Eq of epoxy of an epoxy resin, mechanical strength falls and 1.2 Eq is exceeded, a 



hardening agent remains and there is a possibility that insulation resistance may become 
small. These hardening agents can use the characteristic together in the range which is 
not reduced remarkably. 

[0011]In being required, can use a hardening accelerator and An imidazole compound, 
An organophosphorus compound, tertiary amine, quarternary ammonium salt, etc. can be 
used. The preservation stability of a resin film can be improved by using the imidazole 
compound which masked the 2nd class amino group by acrylonitrUe, an isocyanate, 
melamine, acrylate, etc., and gave latency. In the imidazole compound used here, 
imidazole, 2-methylimidazole, 4-ethyl-2-methylimidazole, 2-phenylimidazole, 2- 
undecylimidazole, l-benzyl-2-methylimidazole, 2-heptadecyhmidazole, 4,5- 
diphenylimidazole, 2-methyhmidazoline, 2-ethyl-4-methylimidazoUne, 2- 
undecylimidazoline, There are 2-phenyl-4-methylimidazoline etc. and acrylonitrile, 
phenylene diisocyanate, TORUI diisocyanate, hexamethylene di-isocyanate, a 
methylenebis enyl isocyanate, melamine acrylate, etc. can be used as a mask agent. The 
loadings of the hardening accelerator of ****** have 0.01 to 6 preferred weight section 
to epoxy resin 100 weight section. In less than 0.01 weight sections, when an effect is 
small and six weight sections are exceeded, preservation stability may get worse. 
[0012]a rubber composition — this invention — it is an ingredient which gives flexibility 
to the hardened material of the epoxy resin composition to kick, and there are 
acrylonitrile-butadiene rubber, acrylic rubber, butadiene rubber, isobutylene isoprene 
rubber, etc. It is preferred to introduce epoxy resins, such as an epoxy group and a 
carboxyl group, or the hardening agent of those, and a reactant functional group as this 
nabber composition compatibility with an epoxy resin, and in respect of heat resistance. 
The polymerization nature unsaturated compound in which a functional group has the 
raw material and the above-mentioned fiinctional group at the time of manufacture of the 
above-mentioned rubber composition. It can introduce by carrying out copolymerization 
of (for example, the epoxy group content polymerization nature unsaturated compounds, 
such as carboxyl group content polymerization nature unsaturated compounds, such as 
acrylic acid and methacrylic acid, glycidyl acrylate, and glycidyl methacrylate). An 
epoxy group can also be introduced by oxidizing the above-mentioned rabber 
composition with a peroxide etc. As the above-mentioned rabber composition, the thing 
of 200,000-1,200,000 has preferred weight average molecular weight (what was 
measured using the analytical curve of standard polystyrene with gel permeation 
chromatography), and the thing of 400,000-1 million is more preferred. When a 
molecular weight is too small, it is in the tendency for the effect of flexible grant to fall, 
and when too large, there is a tendency for compatibility with an epoxy resin to fall. As 
for the quantity of the functional group in a molecule, it is preferred from compatibility 
with an epoxy resin etc., and a heat-resistant viewpoint of the hardened material of the 
epoxy resin composition in this invention that the molecular weights per fiinctional group 
are 1500-6000. 8 - 20wt% of the loadings of a rubber composition are desirable to the 
varnish solid content whole quantity. Less than [ 8wt% ], when an effect is small and 
20wt% is exceeded, an insulating property and Tg may fall. 

[0013]The thing of an inorganic system with polarity is good for the surfaces represented 
by the bulking agent at silica, talc, kaolin, crista baryte, etc., such as metallic oxides, such 
as aluminosilicates, hydroxylation aluminum, oxidation aluminum, and calcium 
carbonate. When not dissolving in an epoxy resin but taking the sea island structure of 



epoxy-nibber with the surface polarity of this filler, it distributes minutely and the island 
of rubber makes insulation good. 

[00 14] Acetone, butanone, toluene, xylene, 4-methyl-2-pentanone, ethyl acetate, ethylene 
glycol monoethyl ether, N.N-dimethylformamide, N,N-dimethylaceto AMIDOETA 
Norian, etc. can be used, and it may be used for it, being independent to a solvent or 
using together to it. 

[0015]when forming other compounds, for example, etching resist and plating resist, in 
the range which does not check the effect of this invention to these if needed, it is also 
possible to mix the fluorescence agent for covering the ultraviolet rays by which a small 
margin is carried out from a rear face, etc. 

[00 16] After applying the varnish which mixed such a constituent on a carrier film, heat in 
60-180 **, evaporate a solvent, and it removes, and semi-hardening is performed and it is 
used as an insulation resin sheet for printed wired boards. Here with the carrier film to 
say A polyethylene terephthalate film, The organic film which can bear drying 
temperature, such as a polybutylene terephthalate film and a polyphenylene oxide film. 
There are metallic foils, such as copper foil, aluminium foil, nickel foil, and silver leaf, 
etc., it is independent, or these can be combined and used. For example, the composite 
foil which consists of a copper layer and a nickel layer, the composite foil which pasted a 
polyethylene terephthalate film and aluminium foil together, etc. can be used, and what 
carried out release agent processing for the surface if needed may be used for these 
carrier films. 
[0017] 

[Example]The varnish was blended using the material of the example 1 following. 
- bisphenol A novolak-type-epoxy-resin Epiclon N-865 (the Dainippon Ink, Inc. make.) 
trade name 100 weight section and phenol novolak resin N-740 (the Dainippon Ink, Inc. 
make.) trade name 60 weight section and 1-cyano 2-ethyl-4-methylimidazole 2E4 MZ- 
CN (made in Shikoku Chemicals, Inc..) trade name 0.7 weight section and end carboxy- 
ized acrylonitrile-butadiene rubber PNR-IH (J S R incorporated company make.) Trade 
name 30 weight section and alkylphenol formaldehyde resin HITANORU 2400 (the 
Hitachi Chemical Co., Ltd. make, trade name) These were mixed 3.5 weight section and 
it dissolved using butanone 150 weight section. Talc SWA(Asada Milling incorporated 
company make, trade name) 30 weight section which is an inorganic bulking agent was 
blended and stirred [ kneaded and ] to this, and it was considered as the varnish. This was 
applied so that an insulating layer might be 100 micrometers after dry hardening about 
the surface at aluminium foil with a thickness of 50 micrometers which performed 
releasing treatment with the release agent, desiccation and hardening of were done at 120 
** at 80 ** for 3 minutes for 3 minutes, and the insulating resin film was created. Then, 
pile up so that an insulating layer may be contacted on the inner layer wiring board which 
formed the inner layer circuit, carried out the oxidation reduction process of this film, and 
formed detailed unevenness in the circuit surface, and under a 50-Pa decompressed 
atmosphere. It laminated on condition of the roll temperature of 120 **, and pressure 
4.9mPa, and heat hardening treatment of 1 hour was performed at 180 ** after that. The 
hole with a diameter of 0.1 mm which laminates HA-21 (the Hitachi Kasei Polymer Co., 
Ltd. make, trade name) which is the adhesives for additives in the hardened insulating 
layer, irradiates it with laser, and arrives at an inner layer circuit was made, and the hole 
which penetrates the whole was made with the drill, catalyst solution HS-202for after that 



nonelectrolj^ic plating B (the Hitachi Chemical Co., Ltd. make.) processing with a trade 
name — except for a circuit formation part — plating-resist SR-3000 (the Hitachi 
Chemical Co., Ltd. make.) The mask was carried out with the trade name, the chromic 
acid-sulfuric acid mixed solution performed roughening treatment, it was immersed in 
electro less plating liquid L-59 plating liquid (the Hitachi Chemical Co., Ltd. make, trade 
name) through neutralization and a washing process, copper was deposited in thickness 
of 20 micrometers at the hole wall and the circuit part, and the outermost layer circuit 
pattern was created. 

[0018]It replaced with the inorganic bulking agent of example 2 Example 1, and the 
varnish was produced usingX[ 5 ] (made in [ Tatsumori, Inc. ], trade name) crystallite 55 
weight section. Others are the same combination. It applied and this was dried so that an 
insulating layer might become copper foil (GTS: the Koga circuit foil company make, 
trade name) after dry hardening at 80 micrometers (it hardens at 120 ** at 80 ** for 3 
minutes for 3 minutes), and copper foil with insulating resin was created. Then, an 
insulating resin layer is turned to the outermost layer of the patchboard which performed 
inner layer cii'cuit processing and a penetration through hole for this copper foil with 
resin inside. The press lamination (elevated-temperature retention temperature: 170 ** 
hold pressure 30 kgf/cm2 retention- time 90 minutes) was carried out under the vacuum, 
and stopgap of insulating-layer formation and a inner layer through hole was performed 
simultaneously. And window dawn processing was carried out, the non-penetrating 
through hole was formed by laser-beam-machining processing, and the penetration 
through hole was formed in the outer layer by drilling, carrying out Cedar processing for 
no nelectro lytic plating after that (HS-202B:Hitachi Chemical Co., Ltd. make.) except for 
a trade name circuit formation part ~ plating resist (SR-3000:Hitachi Chemical Co., Ltd. 
make.) carry out a mask with a trade name, perform roughening treatment with a 
chromate acid mixture solution, and pass neutralization and a washing process - 
electroless plating liquid (L-59 plating liquid: ~ the Hitachi Chemical Co., Ltd. make.) It 
was immersed in the trade name, and 18 micrometers of copper was deposited in the 
through hole cii'cuit part, connection of an outermost layer pattern and a inner layer was 
made, and the outer layer pattern was created by the tinting method after that. 
[0019]In comparative example 1 Example 1, an inorganic bulking agent was not added 
but the varnish was blended. Others presupposed that it is the same as that of Example 1. 
The seal-of-approval voltage 50V is applied for insulation in the homoiothermal highly 
humid tub of 85 ** / 85RH%, and the result evaluated by thickness of 300hr time and the 
insulating layer which can maintain not less than 100 M omega is shown in Table 1. 
[0020] 
[Table 1] 



[0021] 

[Effect of the Invention]The insulation resin sheet which was excellent in workability 
when it used for a printed wired board with high insulation resistance and such a printed 
wired board by this invention even if thickness was thin as explained above, and its 
manufacturing method can be provided. 



